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(lris rossii Baker ) ，ヒメシャガ(lrisgracilipes A.Gray) ，シャガ(lrisjaponica 
Thunb.) ，ヒオウギアヤメ (lrissetosa Pall.) ，カキツバタ (lrislaevigata 
Fisch.) ，アヤメ (lrissanguinθa Hornem.)，イチハツ (lristectrum Maxim.) ，キ
ショウブ (lrispseudacorus L.)，ノハナショウブ(lris θnsata Thunb. var. 
spontanea N akai) などがある.このなかでノハナショウブの実生変異個体
(Fig.2)をもとに選抜されたと考えられている品種群に，長井古種(Fig.3)と呼ば


















































































Fig.l Wild origin of Japanese iris. 
(Jris ensata Thunb. var. spontanθa Nakai) 
7 
圃圃





Fig.3 Nagai type of Japanese iris ‘N agaikomachi' 
(Jris θnsata Thunb. cv. Nagaikomachi) 
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圃圃
Fig.4 Garden cultivar of J apanese iris 'Tagasode' 
(Iris ensata Thunb.cv.Tagasode) 
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Fig.6 Garden cultivar of Japanese iris cultivar ‘Chihayajo' 
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1998 1999 
Fig.8 Seasonal changes in dry weights in various organs of 
Japanese iris cultivar ‘Chihayajo' 



















(N:P2u5:K2u=14: 12: 14，旭化成工業)を 1株当たり 1g施用し，露地条件下で養
成した.
1998年 7月 16日から翌 1999年 7月 1Sまでサンプリングを実施した.休
眠期には月 1回，それ以外は月 2回行い， 1回につき 10個体を供試した.1998 
年 3月中旬以蜂は，前年に株分けした個体から伸長し始めた側芽の中で，花芽
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Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. 
1998 1999 
Fig.9 Seasonal changes in total sugar content in various organs of 
Japanese iris cultivar 'Chihayajo' 
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1998 1999 
Fig.10 Seasonal changes in starch content in various organs of 
Japanese lYlS cultivar ‘Chihayajo' 





















(N:P2u5:K2u=14: 12: 14，旭化成工業)を 1株当たり 1g施用し，露地条件下で養
成した.
















た後，水層を回収し， S. D. W.で 5mlに定量した.定最後， 20μlを日立高速
液体クロマトグラフ (655-A12型 (RI検出器(目立 L-7490形)J )により可溶性
糖の測定を行った.液体クロマトグラフィーはカラムに Wakobeads

















































































































































Jul. Jun. May. Apr. Mar Feb Jan. Dec. Nov. Oct. Sep Aug. 
2000 1999 
Fig.ll Seasonal changes in soluble sugar content in leaves of 
‘Chihayajo' 
Vertical bars indicate S.E.(n=10>. 
Japanese iris cultivar 
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Vertical bars indicate S.E.(n=10). 
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-+-Sucrose 1ト Glucose -..-Fructose (A) 
自 Sucrose 巴Glucose 日Fructose (8) 
ーノ伝込kノヰ話乏人一 2空ずJul Aug. Sep. Oct. Nov. Dec Ja門 Feb Mar. Apr May. Jun. 
1999 2000 
Fig.13 Seasonal changes in soluble sugar content in rhizome of 
Japanese lrlS cultivar ‘Chihayajo' 
































-+-Sucrose 4ト Glucose 「企ー Fructose (A) 
圏 Sucrose 巴Glucose 巴Fructose (8 
Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. Jun. 
1999 2000 
Fig.14 Seasonal changes in soluble sugar content in scape 
of Japanese IrlS cultivar ‘Chihayajo' 































・ー-Scape -1ト Leaves -.-Rhizome →・-Roots (A) 
自Scape ロLeaves 臼Rhizome 皿Roots (8) 
Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. Jun 
1999 2000 
Fig.15 Seasonal changes in sucrose content in various organs of 
Japanese IrlS cultivar ‘Chihayajo' 































『・-Scape --1ト Leaves --.企-Rhizome →・-Roots (A) 




Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. Jun 
1999 2000 
Fig.16 Seasonal changes in glucose content in various organs of 
Japanese lrlS cultivar ‘Chihayajo' 
Vertical bars indicate S.E.(n=10). 
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Fig.17 Seasonal changes in fructose content in various organs of 
Japanese UlS cultivar ‘Chihayajo' 
































グは 1998年 7月 1613から翌 1999年 7月 1日まで行い，休眠期には月 1回，


































































Jul. Jun. May Apr. Mar Feb. Jan. Dec. Nov. Oct. Sep Aug. 
1999 1998 
Fig.18 Seasonal changes in nitrogen content in various organs of 
??????????????
Vertical bars indica te S. E .(n= 1 0). 




















成した.サンプリングは供試個体 5個体について 2000年 10月以降，老化した










































































































































































































































































































1998年 7月に株分けを行った.株分けの方法は， 1998年 6月に開花した花茎に
最も近い位置の側芽を 1芽のみ用い，前年までの地下茎と根は残さないように
切除した.これを内径 12cm，容量 600mlの黒色ポリ塩化ビニール製ポットへ 1
株ずつ定植した.活着後に緩効性のコーティング肥料(N:Pz05:KzO=14:12:14，旭
化成工業)を 1株当たり 1g施用し，露地条件下で養成した.試料は 1998年 12










カラムは HISEIDOCAPCELL PAK C18(UG1 20 S5μm)で，2rCで実施した. 55分
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HPLC Fraction number 
Fig.19 Gibberellin A3 activities of the fractions from HPLC. The activities 
were estimated by dwarf幽rIce ‘Tan-ginbozu' assay. 
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HPLC Fraction number 
Fig.2U Gibberellin-like activities of the fractions from HPLC of the extract 
. The activities 
assay(u.5g F. W.lplant). 
?? ??，
?
????? ????from the shoot apex of Japanese IrlS cultivar 
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HPLC Fraction number 
Fig.21 Gibberellirγlike activities of the fractions from HPLC of the extract 
from the root apex of Japanese iris cultivar ‘Chihayajo' . The activities were 





























Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb.班ar.Apr. May J un. 
Fig.22 Seasonal changes in endogenous gibberellin A3-like 
activities of the extract from the shoot apex of J apanese IrlS 














Jun. May Mar. Apr. Feb. Jan. Dec. Nov. Oct. Sep. Aug. Jul. 
。
Fig.23 Seasonal changes in endogenous gibberellin A3-like activities of the 
. Vertical ?
????? ????????extract from the root apex of J apanese iris cultivar 
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2000年 7月に株分けを行った.株分けの方法は， 2000年 6月に開花した花茎に
最も近い位置の側芽を 1芽のみ用い，前年までの地下茎と根は残さないように
切除した.これを内径 12cm，容量 600mlの黒色ポリ塩化ビニーノレ製ポットへ 1
株ずつ定植した.活着後に緩効性のコーテイング肥料 (N:P20s:K20=14:12:14，旭
化成工業)を 1株あたり 1g施用し，露地条件下で養成した.試料は 2001年 4





ラムは HISEIDOCAPCELL PA五C18(UG120 S5μm)で， 270Cで実施した. 55分画








































































the extract from of the actIvItles A3・likegibberellin Endogenous Fig.24 
sprouting period to ln ?
??
???????????
flowering period. Vertical bars indicate S.E.(nご 5). 
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処理は GA3 を 50， 100， 250ppm 並びにウニコナゾーノレ
P((E)幽1幽(4・chloropheny1) -4， 4-dimethy 1幽2-(1，2，4-triazol-1-y1)幽1-penten-3・01)
を 5，10，および 25ppmの濃度とし 1個体当たり約 5mlの溶液をハンドスプ
レーで葉面全体に噴霧した.処理時期は開花 2か月前に当たる 1998年 4月 16
日(休眠後第 6葉展葉時)，開花 1か月半前に当たる 5月 1日(植物体基部に花菅
確認持)，開花 1か月前に当たる 5月 16日(休眠後第 9葉展葉時)の 3時期とし，
合計 18処理区を設け 1処理区当たり 22個体を供試した.ハナショウブは通











の散布処理では， 5月 1日の 25ppm処理において最も開花が遅延し，第 1花は
対照区と比較して 3日，第 2花では 7日それぞれ遅延した. また 25ppm処理
区においては花茎の伸長が抑制され，特に 5月 1日の 25ppm処理区で顕著で
あった(Fig.27).また， GA3処理の場合第 1花の開花が促進されたのに対し，
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Fig.26 The flowering state of the 1st flower of J apanese iris cultivar 
‘Chihayajo' in the April 16 treatment division of GA3・
* A photograph is taken on June 1，1998. 
61 
」Fig.27 The flowering state of the 2nd flower of Japanese IrlS cultivar ' 
Chihayajo' in the May 1 treatment division of Uniconazole-P. 




第 2節 GA3およびウニコナゾーノレ Pに対する反応の品種間差異










て江戸系の ζ初鏡， (Fig.29)， 中生品種として江戸系の 4春の海 (Fig.30)
と肥後系の‘千早城， (Fig.31)，晩生品種として江戸系の‘千代の春， (Fig.32) 
と肥後系の‘舞扇， (Fig.33)を用いた.それぞれ 1998年 7月に株分けを行い，
前節と同様に養成し，処理区ごとに 22個体を実験に用いた.処理時期は前節
の結果より， GA3処理は 250ppmの濃度で休眠後第 6葉展葉特に，ウニコナゾ
ノーレ P処理は 10ppmで植物体の基部に花蓄が認められた時期に，それぞれ 1
個体当たり約 5mlを前節と問様の方法で葉面散布処理した.処理後，前節と同























Fig.28 Very early flowering cultivar of Japanese iris ‘Ya tuga take' 
(Iris ensata Thunb. cv. Yatugatake) 
65 
Fig.29 Early flowering cultivar of Japanese iris ‘Hatukagami' 
(Iris θnsata Thunb. cv. Hatukagami) 
66 ，-
』Fig.30 Medium flowering cultivar of Japanese iris 'Haru-no・11mi'
(Iris ensata Thunb. cv. Haru-no-umi) 
67 
Fig.31 Medium flowering cultivar of Japanese iris ‘Chihayajo' 
(IrIs ensata Thunb. cv. Chihayajo) 
68 
Fig.32 Late flowering cultivar of Japanese iris ‘Chiyo-no-haru' 
(Iris ensata Thunb. cv. Chiyo-no・haru)
69 
Fig.33 Late flowering cultivar of Japanese iris ‘Maiogi' 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Fig.35 Effect of GA3 and uniconazole-P to the flowering day and plant form 
of Japanese IrlS cultivar ‘Yatugatake' 






Fig.36 Effect of GA3 and uniconazole-P to the flowering day and plant form 
of Japanese IrlS cultivar ζHatukagami' 






Fig. 3 7 Effect of GA3 and uniconazole-P to the flowering day and plant form 
of J apanese IrlS cultivar 'Haru・IIo--umi'






Fig.38 Effect of GA3 and uniconazole-P to the flowering day and plant form 
of Japanese iris cultivar 'Chihayajo' 






Fig.39 Effect of GA3 and uniconazole-P to the flowering day and plant form 
of Japanese IrlS cultivar ‘Chiyo-no-haru' 






Fig.40 Effect of GA3 and uniconazole-P to the flowering day and plant form 
of Japanese IrlS cultivar 'Maiogi' 











(2-chloroethy ltrimethy lammoni um chloride)を 1000および 2000ppm，ウニコ
ナゾーノレ P を 10 および 25ppm，パクロブトラゾーノレ
((2RS，3RS)幽 1幽 (4-chloropheny1)ー4，4-dimethyl-2-(lH -1，2， 4-triazol-1・y1)pentan
-301)を 250および 500ppm，ダミノジット (N-(dimethy lamino) -s uccinamic 
acid)を 1000ppmおよび 2000ppmの濃度で供試した.処理は植物体の基部に






























































































































































































































































































































































































































































































































































































Control 1000ppm 2000ppm 
Fig.41 The flowering state of the 2nd flower of Japanese iris cultivar 
'Chihayajo' in the May 7 treatment division of chlormequat chloride. 
* Aphotograph is taken on J une 16，1999. 
83 
」Control 10ppm 25ppm 
Fig.42 The flowering state of the 2nd flower of Japanese iris cultivar 
‘Chihayajo' in the May 7 trea tment division of uniconazole-P. 
決Aphotograph is taken on June 16，1999. 
84 
Control 250ppm 500ppm 
Fig.43 The flowering state of the 2nd flower of J apanese iris cultivar 
'Chihayajo' in the May 7 treatment division of paclobutrazol. 
会Aphotograph is taken on June 16，1999. 
85 
Control 1000ppm 2000ppm 
Fig.44 The flowering state of the 2nd flower of J apanese iris cultivar 
'Chihayajo' in the May 7 treatment division of daminozide. 



















































































」Fig.45 Early flowering cultivar of Japanese iris ‘Hatusimo' 
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Fig.47 Effects of the long day-length after flower bud formation on the 
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Fig.48 Effects of the long day-length after flower bud formation on the 

















































































































































































































































































































































































































































































































































































































































































































































Fig.49 Effects of the long day-length after flower bud formation on the 
flowering day and plant form of J apanese iris ‘Hatusimo'. 
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Fig.50 Effects of the long day寸engthafter flower bud formation on the 
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maximum leaf length of Japanese iris 










Fig.52 Effects of the long day-length after flower bud formation on the 
flowering day and plant form of J apanese iris cultivar 'Chihayajo¥ 

















































めの水の取り込みを促進することが報告されている (Hoand Nichols，1977 ; 






























































































































































5. 開花に及ぼす GA3および GA生合成限害剤の影響
1.露地条件下において，ハナショウブの開花調節の方法を開発する目的で，
ジベレリン A3および GA生合成阻害剤が開花に及ぼす影響を調査したところ，
中生品種 4千早城'の第 1花の開花は 4月中旬に GA3を 250ppmの濃度で葉
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The experiment was carried out to acquire the fundamental knowledge of 
the ecological and nutritional characteristics of J apanese iris for the stable 
production. In order to grasp the growth pattern of each organ the seasonal 
change of the growth in each organ was investigated， and to understand the 
seasonal change of internal nutrients， contents of carbohydrate and the 
nitrogen were investigated. Furthermore， the seasonal change of the 
activity of gibberellin (GA3)-like substance was measured， and its relation 
with the flowering was evaluated. It has been known that the high 
temperature and a long day can promote the flowering of J apanese IrlS 
during the winter. In order to develop techniques of the flowering 
regulation under the conditions of the open field without the utilization of 
equipments or the plant growth-regulating substance， the effects of 
long働day treatment after flower bud differentiation on dormancy and 
flowering of the Japanese IrlS were investigated. 
1. Seasonal changes in dry weights in various organs of J apanese iris. 
Seasonal changes in dry weight in the various organs of J apanese IrlS 
cultivar ‘Chihayajo' were investigated. Leaf growth measured as dry 
weight peaked in early October， thereafter it decreased to near zero in 
November. Rhizome dry weight reached its maximum in mid November 
when the leaf dry weight began to decrease. The spring leaf growth started 
in March， whereas the increase in root dry weight was not detected until 
early May. 
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2. Seasonal changes in carbohydrates during the growth of J apanese iris. 
Seasonal changes in carbohydrate content in the various organs of J apanese 
iris cultivar ‘Chihayajo' were investigated. Total sugar and starch content 
in a plant which distributed mainly in the leaves and roots increased up to 
early October. Total sugar and starch in the roots decreased rapidly during 
the sprouting period. A rapid increase in total sugar and starch content was 
observed in the scape due to its growth， while no major changes were 
detected in other organs. Seasonal change of the soluble sugar content in 
each organ existed in the dormant period as a storage form of the soluble 
sugar with main sucrose in the root， and being used for extension of leafing 
of a vase in the form of reducing sugar， such as glucose and fructose， was 
suggested after the sprouting time. 
3. Seasonal changes in nitrogen content during the growth of J apanese iris. 
Seasonal changes in nitrogen content in the various organs of J apanese 
iris cultivar ‘Chihayajo' were investigated. Total nitrogen content in each 
organ increased from August to early October， thereafter it continued to 
increase in the rhizome until November with leaf senescence. The nitrogen 
content in the rhizome decreased with the onset of spring growth of leaf and 
scape. From these results it appears that in Japanese iris the carbohydrate 
reserves in the roots and the nitrogen compounds stored in the rhizome and 
roots are utilized for growth resumption. About 1/4 of absorbed nitrogen 
was lost with aging and withering to death of leaf by dormant period， and it 
became clear not to be directly used for growth of the next year. 
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4. Seasonal changes in endogenous gibberellin A3 during the growth of 
J apanese iris. 
Seasonal change of endogenous gibberellin -like substance content was 
measured in shoot apex and root apex. The gibberellin-like substance 
content in the both organs increased on November and showed a peak on 
December and J anuary， then decreased on February. It was indicated that 
the increase of gibberellin-like substance was related with the breaking 
dormancy on mid -December. 
The gibberellin-like substance content increased in the shoot apex when 
flower stem sprouting and flowering were occurred. Thus， flower stem 
sprouting and flower-bud development of J apanese iris may be controlled by 
the gibberellirγlike substance. 
5. Effects of exogenous gibberellin A3 and gibberellin synthesis Inhibitors 
on the flowering time of J apanese iris in open fields. 
The effects of exogenous gibberellin A3 and gibberellin synthesis 
inhibitors on the flowering time of the J apanese IrlS were investigated in 
open fields. Foliar applications of GA3 to the medium flowering cultivar 
‘Chihayajo' at a concentration of 250 ppm in mid-April forced the flowering 
of the first floret 4 days early. Uniconazole-P at a concentration of 25ppm in 
early May delayed the flowering of the second floret by 7days. 
Cultivar differences in the effects of GA3 and uniconazole-P on the 
flowering time were observed. A very early flowering cultivar ‘Yatugatake' 
showed no difference in the average flowering day treatment while the 
medium flowering cultivar ‘Chihayajo' showed the largest difference. These 
118 
results suggest that sensitivity to GA3 differed in cultivar. 
Treatment with chlormequat-chloride was less effective in inhibiting 
scape elongation， while paclobutrazol and uniconazole-P were remarkably 
effective. However， the effect on flowering time did not always correspond 
with the inhibition of scape elongation. With 2000ppm chlormequat-chloride 
treatment， the average flowering day of the second floret was delayed by 4 
days compared with the control， similar to 500ppm paclobutrazol treatment. 
6. Effect of the long day treatment after flower bud formation on the 
flowering and plant form of J apanese iris in open fields. 
The influences of long幽daytreatment on growth and flowering of Japanese 
IrlS were studied in open field. The J apanese IrlS which was treated with 
long-day treatment did not show any senescence during winter when they 
were placed in open field. This result indicated that the long幽day
treatment during autumn inhibit the development of winter dormancy of 
Japanese IrlS. It also suggested that the senescence of Japanese IrlS 
shown on early winter is initiated by short day condition without winter 
chilling. 
The average of flowering day of 1st flower on 'Hatusimo' was forced for 15 
days by 20 hr lighting that started on mid -September. In the case of 
‘Chihayajo'， the average of flowering was forced for 25 day by 20 hr lighting 
started on early October. However， the long day treatment started on mid柵
September reduced the percentage of flowering of ‘Chihayajo¥The long 
day treatment also inhibited the senescence of leaves after the flowering 
period on 'Chihayajo¥These results suggested that the time of flower bud 
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